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DUAL APPARATUS 


An exclusive development, the “Precision’’-Shell Dual Apparatus for carbon determination by wet oxidation 
is an important new, time-saving, work-saving aid for the petroleum laboratory and all laboratories making 
frequent carbon determinations. It conducts two independent determinations simultaneously. Recommended 
for analyzing catalyst samples, aqueous solutions containing organic compounds and many other materials. 


The carbon containing sample is oxidized by a mixture of chromic and sulphuric acids to liberate carbon 
dioxide. This is carried by an air stream through a heated glass tube, thence through drying agents, to a 
weighed absorber. Other gaseous products are removed on the way by special packings inside the com- 


bustion tube. 

The photograph shows the two reaction assemblies (behind glass doors), each consisting of a round bottom 
flask, a funnel for adding acids, and a water-cooled condenser . .. connected independently to the two 
combustion tubes... in turn connected, through special acid-washing bottles, to pairs of U-tube absorbers. 
The first U-tube is a water absorber; the second is a carbon dioxide absorber. An air inlet is also provided. 
Air flow is controlled by two knobs on the front panel. Specially designed micro-rotameters indicate rate 


of flow. 

Also located on the front panel: Two control knobs for the micro burners heating reaction flasks... Four 
Cramer percentage timer dials (30 second range) for controlling the left and right furnaces heating the 
combustion tubes--the left maintained at 440° + 10° C.--the right at 550° + 25° C. An Alnor pyrometer 
with 4-way switch allows easy checks on furnace temperatures. Write for detailed literature No. T-10379-F. 


See Your Laboratory Supply Dealer 
Scientific Compan 
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Nev Grease Gun 
nnounced 


market for the first time 
cigger operated grease gun which 
ver one-handed pressure lu- 
from the service station. 


yw on 


non ay 

a ar-priced gun, which fits 
ndard 2 ind 40-pound grease pails 
yes an’ Standard fitting, is being 
grease compounders grease 
hers by the National Sales Company 
Wichita. 

fficers in the company include Joe 


ev, president, and H. Dearmore, 
president. 
‘< ynusual new product, known as 
| Grezerator, requires no electric or 
nections, and its specially designed 
ble-acting hydraulic develops 
pounds of pressure. 
mpany officials say Grezerator solves 
soblem of lubrication without ex- 
equipment, 
Fecially desirable for the 
idustrialist and other persons who 


tarmer, 


frequent need for pressure lubricat- 
juipment, the Grevzerator affords 
ibility to many greasing points 
often are left untouched because 
re impossible to reach with the or 
two-hand grease gun. 
werator is priced reasonably to stim- 
wits sale throughout the country. It 
uires nO special greases, either 
or semi-fluid lubricants are recom- 
nded, depending on weather conditions. 
Attaching the Grezerator to a 25 or 
pound pail is a simple job requiring 
special tools. The is easily 
ed merely by placing one foot on 
drum and raising the cocking handle. 
ezerator is made of cadmium plated 
and cast aluminum and is equipped 
n10 feet of high grade hose. 
ompany representatives aver there ts 
wkward position for this one-hand 
we gun. It is described as a “one man, 
hand greasing operation.” 
he Institute Spokesman is carrying a 
lpage ad on the Grezerator (Page 23), 
ch is the first public announcement 
be made. The Spokesman is compli- 
ned to be chosen as the best advertis- 
medium for this purpose. 


ABOUT THE COVER 
“Precision” Dual Motor-Matic 
Grease Working Machine 
ne “Precision” Dual Motor-Matic 
Base Working Machine reflects the 
Mency toward motorization of labor- 
testing routine. Automatic grease 
king requires no attention other than 
iting the sample and pre-setting the 
Mechanization entirely elim- 
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inates the human error—along with such 
variables as inconsistency in speed and 
number of strokes, and the fatigue factor. 
The dual feature permits simultaneous 
workings, thus doubling the number of 
analysis completed per unit time. 

The Motor-Matic is used extensively 
for ASTM Method D 217, and is a neces- 
sity for carrying out tests on aeronauti- 
cal greases according to AN-G-15. Since 
the Motor-Matic may be pre-set for any 
number of strokes up to 99,999, and 
since speed is constant at 58 R.P.M. 
(equivalent to 60 double strokes per 
minute) the machine is suitable for re- 
search work on greases beyond the speci- 


fied ASTM procedures. 


N.L.G.1. Membership 
Certificates 


Identifying the members of the Na 
tional Lubricating Grease Institute trom 
now on will be easier by virtue of a 
Membership Certificate which has just 
been prepared, printed with green ink, a 
color which has become associated with 
the N.L.G.L. during the last) vear and 
a half, on white heavy 100°, rag paper 
from a hand lettered plate carrying the 
seal of the N.L.G.L., bearing the signa- 
tures of the President and the Executive 
Secretary. are verv attractive 
Fach member 
of the Institute, Active, Associate and 
Technical has received a Certificate with 
the Company name hand-lettered by the 
same artist who prepared the Certificate. 
Many letters are being received in the 
National acknowledging 
the receipt of these Certificates and indi- 
cating that they will be framed and 
hung in Reception Rooms and Offices 
ot the N.1 Len Members. These Mem 
bership Certificates are a badge of honor, 
a omark of distinction and indicate the 
leaders this great 
industry. 


Membership Certificates. 


Headquarters 


lubricating grease 


Using the Company name of this vear’s 
N.I 5.1. President, the Certificate re ads: 
“NATIONAL LUBRICATING 
GREASE INSTITUTI 
This is to certity that CATO OU 
AND GREASE COMPANY is an AC- 
TIVE MEMBER of the National Lubri- 
cating Grease Institute, an oreanization 
devoted to the Technical advancement 
of the manufacture and use of lubricat- 

ing grease.” 

The Institute is proud indeed of | its 
members and is happy to have provided 
this additional means of identification. 


Preprints of N.L.G.I. 
Convention Papers 
Available 


Any surplus of preprints of conven- 
tion papers over and above those dis- 
tributed at the Annual Convention each 
vear are always brought back to the Na- 
tional Headquarters, catalogued and filed 
and kept for future use and reference. 
Here ts a list of those preprints which are 
available. They will be sent to vou on 
request with the compliments of the In- 
stitute: 


Fifth Annual Convention — 

“Chassis Lubricants and Lubrica- 

tion” by WwW. 5. James, Chief En- 

gineer, Studebaker Corporation, 

South Bend, Indiana. 

Tenth Annual Convention — 
Continued on Page 10 
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METALLIC SOAP 


by S. B. ELLIOTT, Ferro Chemical Corporation 
877 Union Commerce Bldg., Cleveland, Ohio 


About the Author 


Mr. Stanley B. Elliott has had a great 
deal of experience in the chemical busi- 
ness and especially along a line interesting 
to the readers of “The Institute Spokes- 
man.” Namely, metallic soaps used in 
additives for lubricants. 

He is a graduate from Western Reserve 
University in 1939, 

He conducted research on a wide range 
of metallic soaps for the Harshaw Chem- 
ical Company. 

In 1941 he joined Ferro Chemical Cor- 
poration where he has directed research 
activities on various metallic soaps used 
as additives, paints, varnishes, printing 
ink driers and fungicides. 

Mr. Elliott is the author of “THE AL- 
KALINE EARTH AND HEAVY 
METAL SOAPS,” a monograph published 
by the American Chemical Society. 

During the war he directed research 
on aluminum soaps for the National De- 
fense Research Committee and for the 
Chemical Warfare Service where he de- 
veloped aluminum soaps for thickening 
incendiary bombs and flame thrower 
fuels, and portable field equipment for 
continuous production of aluminum soap 
gels for incendiary purposes. 

Mr. Elliott holds a number of patents 
and patent applications covering tech- 
niques, equipment, and chemical agents 
used in metallic soap manufacture. 

He is ad member of the American Chem- 
ical Society, American Society for Test- 
ing Materials, American Wood Preserv- 
ers’ Association, and the Society of Cos- 
metic Chemists. 

Aft present he is active in directing the 
development and manufacture of items 
of interest to the petroleum industry, 
such as metallic soaps, organometallic 
compounds, and various metal reaction 
products. 


Though metallic soaps are the primary 
consideration of this paper, the review 
has not been confined to the chemical 
nature of these compounds but has in- 
cluded comments on their physical chem- 
istry as well since their interest to the 
lubricating grease industry, in most in- 
stances, has centered around their ability 
to influence the characteristics of liquids 
in which they are dispersed. 


Thus, before specific soaps are dis- 
cussed, it is believed valuable to consider 
the general characteristics of soaps and 
soap-hydrocarbon systems. For the pur- 
pose of this paper, metallic soaps are con- 
sidered as compounds formed by replac- 
ing the cation, the acid hydrogen or its 
equivalent, in a complex, monobasic or- 
ganic acid by a metal. Though the 
means by which this is accomplished may 
vary, the end result is the same. Mono-, 
di-, tri, or tetravalent metals may be 
involved in the reaction, in which case, 
providing the normal salts are formed, 
one, two, three, or four hydrogens re- 
spectively are replaced from as many 
acid molecules. 

Metallic Soaps for Greases. Though it 
is possible to prepare very pure metallic 
soaps for academic purposes, economic 
considerations demand that the soaps used 
in the manufacture of greases be based 
on fatty acids or fats of extremely vari- 
able composition. Thus, though the metal 
oxides or hydroxides used may gener- 
ally be readily procured in a highly puri- 
fied form, the fatty materials are usually 
subject to the wide variations common 
to natural raw materials. These circum- 
stances of course, make substantially more 
difficult the problem of securing repro- 
Thus, it is believed of 
interest to review the effects of the 


ducible gelation. 


various raw materials on the metallic soap 
and metallic soap-hydrocarbon system. 
The first materials to be considered are 
fatty materials, the source of the anion 
in the final soap. 


Fatty Materials. 
rosin derivatives are 


As you know, though 
important, soap 
forming materials are generally the fatty 
acids or their glycerides and are derived 
from vegetable, animal, or fish sources. 
The source of the fatty material is of 
little consequence, however, the impor- 
tant matter being the types of acids 
which are present. Thus, it is of no 
consequence whether any particular acid 
has been introduced into the final soap 
from corn oil or from lard oil so long 
as the proper quantitative balance is 


S. B. Elliott 

. . erie! 
maintained, though incidental at 
typical of some fat sources can ed 
powerful influences through peptizat Tt 
s 

Both saturated and unsaturated d 
are usually present in’ ordinary 
and these acids are virtually Th 


monocarboxylic. The chain length of : 
important acids present, an impo 


(Continued on page 12 
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A Bibliography On 
Petroleum Lubricants 


During Mr. H. P. Hobart’s year as 
President of the N.L.G.I. (just) com 
pleted), he undertook the compilation of 
a Bibliography on Petroleum Lubricants. 
It is divided into twelve classes as fol 
lows: 

Petroleum (General), Petroleum Sta 
tistics, Petroleum Chem. & Refin 
ing, Petroleum Tests, Lubricants & 
Lubrication, Asphalts, Cutting Oils, 
Fuel Oils, Gasoline, Greases, Naph- 
thas, and Waxes. 

Copies of the original listing were sent 
to each member of the Board of — the 
N.L.G.1. and to all members of — the 


A.P.L. Lubrication Committee request 


— ing that they make any additions that 
\ visit to the registration desk during the last several N.L.G.I. Conventions is always a pleasant 


erence because of the three very attractive, smiling and efficient young ladies who are in charge. might be helpful to the list. The result 
yy are Miss Anne Paulson (Secretary to Mr. W. M. Murray, Deep Rock Oil Corporation, Chicago), ‘ 
os ss Maria Frank (Secretary to Mr. W. H. Oldacre, D. A. Stuart Oil Company, Chicago) and Mrs. Is a very gratifying product and og Ics | 
in hdred Davis (Pure Oil Company, Chicago). are being sent to each Active, Associate 
pty The Institute is very fortunate in having these young ladies who serve so capably and pleasantly and Technical Member of the Institute | 
his capacity. The face that they have been with us for several years is a great asset because they shed 
ted ac ve developed a wide acquaintance among the Institute's Membership and its guests who attend the attached to the current tissue Oo « | 
? poval ecapentions which facilitates their ability to handle messages and give information concerning Grease Spot.” Copies will be supplied to 
ose in attendance. | 
non-Institute Members at 25¢ each, 
The Institute is deeply indebted to the “bosses of these young ladies who lend their services to 
, institute for the duration of the convention. An agreement has already been reached that these which covers the cost of duplicating and | 
th ris will again preside over the registration desk for the 16th Annual Convention which is scheduled 1 
aie the Edgewater Beach Hotel, October 11, 12 and 13, 1948. mailing. 


A Complete Line of Quality Oils and Greases 


* 


GULF OIL CORPORATION—GULF REFINING COMPANY 


DIVISION SALES OFFICES REFINERIES 
NC | Boston—New York—Philadelphia _New York, N. Y.—Philadelphia, Pa. 
Pittsburgh, Pa.—Toledo, O.—Cincinnati, O. 
Port Arthur, Tex.—Fort Worth, Tex. 
Houston—Louisville—Toledo Sweetwater, Tex. 
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FATS, OILS AND FATTY 
for Industrial 


About the Author 


Mr. Dale V. Stingley has spent many 
years in research and practical field work 
on Fats, Oils and Fatty Acids, and is 
eminently qualified to speak with au- 
thority on this subject. 

He was graduated from Illinois Col- 
lege, Jacksonville, Illinois, in 1926, 

He joined Armour and Company that 
year and has been with Armour 
since, with the exception of two years 
spent with the Government during the 
last world war on distribution of indus- 
trial fats and oils. 

Mr. Stingley has worked with fats, 
oils and fatty acids, and also chemicals 
from fats, for more than 20 years. 


ever 


His experience has covered both labora- 
tory work and practical field application. 

He has published a number of papers 
dealing with fatty acids. 


Fats and oils and fatty acids are es- 
industrial opera- 
tions. Our life today would be entirely 
different if we were suddenly deprived 
of fats and oils since our modern indus- 
trial civiliation is so entirely dependent 
upon these products. When man first 
realized that fats and oils could be used 
to reduce friction, modern civilization 
was born and in the centuries since that 
occurred man’s ingenuity has applied these 


sential in almost all 


products to an ever widening field of 


uses. More recentl fatt y ac ids and 
chemicals from fats have assumed an 
important role in industrial progress, 


since these products make possible even 
further applications and uses for fats 
and oils. 

Fatty acids and their compounds of- 
fer an almost unlimited range of chemi- 
cal and physical properties to choose 
from, which is the main reason for their 
widespread utility. They are also, with 
few exceptions, non-toxic and present 
no particular hazards to health and safety. 
The shorter chain acids such as caprylic 
and capric and certain of the longer 
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by DALE V. STINGLEY, Armour Chemical Division, Chicago, |!! sois 


Dale V. Stingley 


chain highly unsaturated acids may cause 
severe irritation when permitted to re- 
main in contact with the skin, 
though these same acids in the form of 
triglycerides are essential foods in human 


even 


nutrition. Certain oils such as castor oil 
and tung oil actually exhibit a certain 
degree of toxicity due to natural toxic 
impurities that occur in these oils and 
this toxicity may also be present in fatty 
acids derived from such oils. 

The total industrial usage of fats, oils 
and fatty acids according to the best 
available information is in round fig- 
ures, 3,800,000,000 pounds annually. 

By far the largest industrial use is for 
the production of soaps and related prod- 
ucts. This field alone consumes approxi- 
mately two billion pounds annually. 
Roughly 45° of this figure consists of 
inedible tallow and greases, 25% coco- 
nut oil and the remainder in palm oil, fish 
oil, soybean oil, corn oil, cottonseed oil 
and other miscellaneous fats and oils, 

The next major industrial use for fats, 
oils and fatty acids is for the production 
of paints, varnishes, enamels, printing 
inks, linoleum, core oils and other drying 


‘would read somewhat 


oil products. Slightly less 
lion pounds is consumed annually | 


industries. Normally 60°, more 
this usage is linseed oil, \ ung 
castor oil, soybean oil and fist) oil, » 
ing up the major portion of the rey 
ing 

The third major use for fats, oils aq 


fatty acids is for the production of lul 
cants, Broadly speaking this incly 
greases, compounded oils, metal work 


oils, etc. Accurate figures are not 


able but statistics gathered during 4) 


late war indicate a total usage of aro 
140 million pounds annually with nex 
one-half of this figure being used 
greases alone. 


Miscellaneous manufactured product 


including rubber, leather, plastics, ¢ 


dles, cosmetics, tin plating, con 


650 
tabulation of 


sumes another 


that a 


million pound 
industrial 
as_ tollows 
Soap 2.000.000. 
Drying Oil Ind. 1,000,000 
Lubricants 140,000 


Mise. Mfg. Prod. 


650.000 


3, 90000, 


Actually the United States consume 
total of almost 10 billion pounds 
and oils annually. Approximately 6 
lion pounds (including butter and | 
are used for edible purposes and 0) 
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industrial uses. We are par- 
rtunate in that we as a na- 
ear to self-sufficiency in fats 


com 

bs ye In the edible field, even 
bough ported coconut oil, palm oil 
{olive oil are used, our total produc- 
a of fars and oil more than meet our 


jy and permits an exportable surplus. 
1 the dustrial field we are less for- 
te since our domestic production is 
 sdequat ind we must depend upon im- 
least six particularly impor- 
_ oils to meet our needs. These are 
nut oil, palm oil, linseed oil, rape- 


HARDESTY 


Fats & Fatty Acids 
For the 
Grease Manufacturer 


W.C.HARDESTY CO., Inc. 


seed oil and castor oil, largely (with the 
exception of palm oil), crushed in_ this 
country from imported raw materials. In 
the field of lubricating greases we are 
completely self-sufficient in fats and oils 
but in the broader field of lubricants in 
general, rapeseed and castor oil must be 
imported. We must also go to the sea 
for marine oils such as sperm, dolphin and 
porpoise oils. 

In our highly specialized modern indus- 
trial civilization we can no longer use 
fats and oils directly for lubrication as 
our ancestors did in a simpler age. The 
manufacturer of lubricants must either 
purchase processed fats and oils or proc- 
ess these materials in his own plant in 
order to meet the lubrication require- 
ments of modern high speed design and 
engineering. 

Fats and oils for the production of fin- 
ished lubricants fall into natural group 
classifications as follows: 

(1) Fats and oils used directly as 

such. 


(2) Physically modified fats and oils. 
(3) Chemically modified fats and oils. 
The usage of fats and oils directly as 
lubricants was probably without much 


question their earliest application in this 
tield. Their direct usage in modern lu- 
brication is greatly restricted, although 
certain lubricants such as porpoise jaw oil 
for fine instrument and watch lubrica- 
tion, sperm oil, tallow oils, ete., are used 


without substantial modification. 


The mention of porpoise oil reminds me 
of an incident which happened during 
the war when I was in Washington. | 
was informed through the Bureau of 
Fisheries, who gather statistics on Fish 
and Marine Animal Oil productions that 
our annual requirement of porpoise jaw 
oil had been obtained. Since this was 
outside my experience | expected a size- 
able figure, at least several tankears and 
when I inquired the quantity, my equili- 
brium was slightly disturbed when the 
answer was “three drums.” Further in- 
quiry brought out the information that 
one porpoise jaw produces about one quart 
of oil and that one drop of the refined 
finished product would lubricate a fine 
instrument or a watch for years. Small 
in quantity but vitally important. since 
no practical substitute exists. 


Physically modified fats and oils in- 
clude such products as blown rapeseed 
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oil, winterized sperm oil and _ pressed 
neatsfoot and lard oils. These oils are 
commonly blended with mineral oils to 
produce such diversified products as ma- 
rine and diesel engine oils, spindle oils, 
steam cylinder oils, etc. Actually the 
quantities consumed are not large com- 
pared to the total consumption of fats 
and oils but here again quantity is no 
criterion of importance. 

Our classification of chemically modi- 
fied fats and oils is by far the most di- 
versified group and requires considerable 
discussion. Products in this group, some- 
times referred to as secondary fat and oil 
products are frequently not recognized 
as fats and oils by the uninitiated, and 
it is around these products that in the 
last few decades a completely new chemi- 
cal industry has been born. Most of these 
developments are less than 15 years old 
and at the present time a great deal of 
money and effort is going into the erec- 
tion of new plants and equipment de- 
signed to produce even better and more 
versatile products than are available 
today. 

Natural fats and oils consist mainly of 
triglycerides. These are chemical com- 
binations of one molecule of  glycer- 
ine with various fatty acids or mix- 
tures of fatty acids. Since most fats 


contain at least four and possibly up to as 
many as twelve or more different fatty 
acids and each molecule of glycerine will 
unite with three molecules of fatty acids 
the possible number of mixed triglycerides 
in a given fat or oil is quite large. 

In view of the fact that individual tri- 
glycerides exhibit marked differences in 
their physical and chemical properties it 
has been found desirable to achieve at 
least partial separations of the various 
components in natural fats and oils to 
produce products more suitable for par- 
ticular applications. 

At the present time two general pro- 
cedures for effecting such separations 
are in use: the first based on separation 
of the triglycerides, and the second based 
on the separation of the component fatty 
acids themselves. 

For many years winterizing and press- 
ing to produce lard oils, neatsfoot oils, 
etc., has been common practice. In this 
operation the fat is subjected to cooling 
to bring about crystallization of the 
harder portion of the fat, which is then 
separated from the liquid portion in a 
hydraulic press to produce such products 
as stearine and lard oil. 

A major improvement over this type of 
processing has been the introduction of 
Solvent Crystallization which permits a 


much closer separation of : 
solid fat fractions. Simi! ul 
also obtained from the id 
Extraction Process wherein | 
in solubility of the mixed « erid 
a suitable solvent is utili, fg 
separations. 

Another commercial op. 
may be considered as a vai 
Liquid-Liquid Extraction P 
in which the unsaturated tr; eride 
first polymerized and then sep 
the unpolymerized more satis ited 
tions. The polymerized dry oil f 
tion obtained trom fish oil by this », 
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ide usage in the production 
id varnishes and during the 
- unpolymerized fraction was 
.s a substitute for rapeseed oil. 
id general procedure for sepa- 
mmponents of natural fats and 
d on conversion of the fats 
fatty acids by hydrolyzing to 
glycerine, and then subjecting 
nixed fatty acids to a separa- 


such is 


of the oldest chemical process indus- 
. dating back well into the last cen- 
when the production of stearic 


sd for candles was the first major use 


M. W. Parsons, 
Imports & Plymouth 


Organic Labs., Inc. 
59 Beekman St., New York 7, N. Y. 


GREASE MAKERS 
ALUMINUM STEARATE 
PLYMOUTH 


No. 801-22 
and all other Metallic Soaps 


for fatty acids. Subsequently distillation 
of mixed fatty acids to refine dark col- 
ored fatty materials was employed and 
more recently solvent crystallization and 
fractional distillation processes have made 
their contribution to the manufaciure of 
improved products. 


The Solvent Crystallization Process em 
ployed for the separation of fatty acids is 
substantially the same as that previously 
described for the separation of glycerides. 
In actual operation, solvent crystallization 
is a very efficient method for separating 
unsaturated liquid fatty acids from sat- 
urated or less unsaturated materials. At 
the present time one plant based on this 
principle is in operation producing stearic 
acid and red oil (oleic acid) and other in- 
stallations are in the construction stage. 


The Fractional Distillation Process is 
based on the separation of fatty acids ac- 
cording to their boiling points. This 
process is employed to produce commer- 
cially pure saturated fatty acids or mix- 
tures of saturated and unsaturated fatty 
acids having substantially the same boil- 
ing points. One plant based on frac- 
tional distillation has been in operation 
since 1934 and at the present time two 
additional plants are under construction. 
These new plants will also be equipped 


with solvent crystallization units so that 
commercially pure saturated and unsatu- 
rated tatty acids will be produced. 

These processes materially reduce our 
dependence on imported fats and oils for 
industrial uses since they make it pos- 
sible to greatly increase the utility of 
many fats and oils which could not be 
economically processed by older methods. 
Currently, the fat and oil and fatty acid 
industry has invested many millions of 
dollars in new plants, several of which 
are already in operation, with others still 
in the construction stage, but scheduled 
for completion in the near future. 

No discussion of the modern fat and 
oil industry would be complete without 
some mention of the conversion of fats, 
oils and fatty acids into new chemicals. 

The complete conversion of fatty acids 
to new chemicals such as long chain al- 
cohols, nitriles, amines, mercaptans, 
amides, etc., is rapidly growing in com- 
mercial importance and these products 
are making possible new developments in 
textiles, synthetic detergents, rubber, 
additives for lubricants and many other 
tields. 

Research laboratories, large and small, 
are constantly discovering new uses for 
these products which through the magic 


To Solve Lubrication Problems 


send for a Swan-Finch service engineer 


. PAT. OFFICE 


Swan-Finch offers a complete line of finest 
quality maintenance lubricants, cutting oils, 


core oils. 


LATEST RESEARCH DEVELOPMENTS 
FINE LABORATORY FACILITIES 


Chicago 
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of modern chemistry often appear as dif- 
ferent from natural fats and oils as the 
tallow dips of the pioneers are from mod- 
ern fluorescent lights. 


Spokesman Available In 


Corp., Centralized Lubricating Sys- 
tem, Cleveland, Ohio. 

“Report oa the Activities of the 
Coordinating Research Council — 
War Advisory Committee, Grease 
Advisory Group” by Walter G. 
Ainsley, Sinclair Refining Company. 


“Design of Anti-Fri: 


Bear 
Installations — with il Red 
ence to Electric Moto \" 
Saveland. 
Fifteenth Annual Co: entioy 
“Fats, Oils and Fatty 1s for 


] 


ily 


dustrial Purposes” by Dale | 


Bound Volumes 

On page 12 of this issue of “The 
Institute Spokesman,” there is a_ half 
page ad announcing in advance the 


“Greases for the Bureau of Ships” Stingley, Armour and | 
by Lt. F. A. Christiansen. Illinois. 

“Separability Characteristics of Lu- “Metallic Soaps” by M.S. By 
bricating Greases” by T. G. Roeh- lott, Ferro Chemical ; 


( hicag 


rporaug 


Bedtord, Ohio. 


availability of bound volumes of “The 
Institute Spokesman.” Starting with the 
April, 1947 issue which is No. 1 of 
Volume XI and continuing each month 
through March, 1948, which is No. 12 
of Volume XI, 200 extra copies over 
and above those required by the sub- 
scription list have been printed and filed 
away for this special purpose. Just as 
soon as the March, 1948 issue is off the 
press, the binding operation will start. 
Heavy paper board covers will be used. 
The cloth covering will be green, the 
color which has identified the literature, 
letters and other information ef the 
N.L.G.1. Gold lettering will be placed on 
the front cover and the binding to con- 
form with the best procedure in the bind- 
ing art and the recommendations of the 
American Library Association. 

These bound volumes will preserve the 
past twelve issues of “The Institute 
Spokesman” as a permanent record for 
you. It will make them available for 
frequent, ready reference and the volume 
will be a very attractive addition to your 
technical library. 

A postcard is also a part of this issue 
which you should sign immediately and 
mail to reserve one of these bound 
volumes. The cost is $4.00 per copy. A 
few bound copies of Volume X are still 
available at the same price. 


Reprints of N.L.G.I. 
Convention Papers Available 


Continued from Page 3 
“Lubricating Grease in Ordnance” 
by Capt. N. W. Faust, Tech. Serv- 
ice Branch, Ordnance Dept., Wash- 
ington, D. C. 

Eleventh Annual Convention — 
“Report on Light Weight Penetro- 
meter Cone Standardization Tests” 
by H. L. Moir, Chairman, Sub- 
Committee on Test Methods of 
Technical Committee of N.L.G.I. 

“Some Popular Misconceptions 
About Lubricating Greases” by F. L. 
Koethen, American Lubricants, Inc. 
Twelfth Annual Convention — 
“A Machine for Performance Tests 
of Anti-Friction Bearing Grease” 
by Paul G. Exline and S. A. Flesher. 
“Engineering Data” by The Farval 


ner and R. C. Robinson, Gen. Lab- 
oratories, Socony-Vacuum Oil Co., 
Inc. 

“Some Practical Methods for the 
Evaluation of Lubricating Greases” 
by L. W. Sproule, Imperial Oil 
Company, 

Fourteenth Annual Convention 
— ‘Modern Trends in the Applica- 
tion of Lubricating Grease” by 
Charles I. Kraus. 

“Strontium Greases” by N. J. Worth 
and L. W. McLennan. 

“Take Good Care of Your Lubri- 
cants and Thevw Will Take Good 
Care of Your Car” by D. P. Clark, 
Gulf Oil Corporation. 

“The Effect of Soap Structures on 
Apparent Viscosities of Lubrication 
Greases” by T. G. Roehner and 
R. C. Robinson. 

“Rapid Method for Determination 
of Oil in Lubricating Greases” by 
C. J. Bonar and G. A. Williams. 


WOOL GREASES 


(Degras) 


Common — Neutral — Lanolin 


For 
Refined by 


N. |. MALMSTROM & CO. 
BROOKLYN, N. Y. 


Use Metasap Aluminum Stearate 
Bases for Clear, Transparent 


Water Insoluble Greases. 


METASAP CHEMICAL 
COMPANY 


HARRISON, NEW JERSEY 


“Grease Making, An Apt 
Science?” by Mr. C. Johns 
Pres., Jesco Lubricant Co., Kang 
City, Missouri. 

“The Grease Phase of Steel Pig 
Lubrication” by Mr. ©. Prited 
ard, Chief Lubrication Engineer, R 
public Steel Corporation, Clevely 
Ohio. 

“Progressive Public Relations for; 
Petroleum Industry” by Mr, 
L. Porter, Standard Oi! 
diana), Chicago, Illinois. 
“Research — The Third Dimens; 
by Mr. Harold Vagtbory, Presi 
Midwest Research Institute, Kany 
City, Missouri. 

“Some Test Equipment for Grea 
by Mr. R. J. S. Pigott, Presid 
Elect, S.A.E., Pittsburgh, Penn 
vania. | 


Or 


ALEMITE PRODUCTS 


FOR 
AUTOMOTIVE-INDUSTRIAL-FARM 


LUBRICATION 


® LUBRICATION FITTINGS AND 
HAND GUNS 


® HANDLING AND TRANSFERRING 
EQUIPMENT 


® POWER OPERATED LUBRICA 
TION EQUIPMENT 


© PORTABLE LUBRICATION DE 
PARTMENTS 


® AUTOMATIC LUBRICATION 
SYSTEMS 


CENTRALIZED LUBRICATION 
SYSTEMS 


division of 
STEWART-WARNER CORP. 
CHICAGC 
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G.I. Board in session Oct. 17, 1947. Left to right: 


“1 W. Georgi, B. C. Voshell, Howard Cooper, G. E. 
Executive Secretary. 

\t the annual business meeting of 
he N.L.G.L., held during the Convention 
sid tthe Edgewater Beach Hotel, October 
Kaname, 1947, the following six directors 

unanimously clected for three- 
Teas period: 
Benton Mr. G. E. Merkk 

vil ¢ pany Fiske Brothers Refining 


Oompany 


( 
Newark, New Jersey 


AN) UAL BUSINESS MEETING ELECTS NEW DIRECTORS 


W. H. Saunders, Jr., B. G. Symon, A. J. Daniel, 


“4 Moyor, W. G. Clark, D. F. Benton, M. R. Bomer, J. R. Corbett, H. P. Hobart, E. V. Moncrieff, 
Merkle, W. H. Oldacre, M. Chittick (guest), Carl E. 


Mr. Howard Cooper Mr. W. H. Oldacre 
Sinclair Refining Company D. A. Stuart Oil Co., Ltd 
New York, New York Chicago, Hlinois 

Mr. ©. B. Karns Mr. B. ©. Voshell 
Standard Oil Company Socony-Vacuum Oil Co., 


(Pennsylvania) 
Pittsburgh, Pennsylvania 


Inc 
New York, New York 

The following six men were elected at 
the annual ‘business meeting in October 
of 1945 to serve for a three-year period, 


MANUFACTURERS OF 


ARM 


Fine Lubricating Oils. 
and Greases 


AND 


ING 


a for all Automotive 
and 


Industrial Applications 


JON 


SINCLAIR REFINING COMPANY 
RP. 630 Fifth Avenue, New York 20, N. Y. 


their term expiring in October of 1948: 
Mr. M. R. Bower New York, New York 


Standard Oil Company Mr. E. V. Moncrieff 
(Ohio) Swann-Finch Oil Company 

Cleveland, Ohio New York, New York 

*Mr. A. J. Danicl Mr. W.H. Saunders, Jr. 

Battenfeld Grease and International Lubricants 
Oil Cx Cory 

Kansas City, Missouri New Orleans, Louisiana 

Mr. F. C. Kerns Mr. B. G. Symon 


The Texas Company Shell Oil Company, Inc 
New Ye tk, New York 
*Mr. Daniel was appointed Director to fill the unexpired 
term of Mr. J. R. Battenfeld, deceased 

The following six men were elected at 
the annual business meeting in October 
of 1946 to serve for a three-year period, 
their term expiring in October of 1949: 
Mr. W. G. Clark Gulf Oil Corporation 
The Pure Oil Company Pittsburgh, Pennsylvania 


Chicago, Hhnois Mr. H. A. Mayor 
Mr. J. R. Corbett Southwest Grease and 


Cato Oil & Grease Co. Oil Co 
Oklahoma City, Oklahoma Wichita, Kansas 
Mr. Carl W. Georgi Mr. G. L. Neely 


Enterprise Oil Company 
Buffalo, New York (California) 
Mr. H. P. Hobart San Francisco, California 


These eighteen men constitute the full 
Board of Directors of the National 
Lubricating Grease Institute for the next 
vear. 


Standard Oil Co 


N.L.G.1. COMMITTEES 
APPOINTED 


President J. R. Corbett has appointed 
the following committees to serve for 
the next year: 


EXECUTIVE COMMITTEE 

Mr. J. R. Corbett, Cato Oil and Grease Co., Oklahoma 
City, Okla., Chairman 

Mr. M. R. Bower, Standard Oil Company (Ohio), 
Cleveland, Ohio, Member 

Mr. Howard Cooper, Sinclair Refining Company, New 
York, N. Y., Member 

Mr. B. C. Voshell, Socony-Vacuum Oil Company, Inc., 
New York, N. Y., Member 

Mr. H. A. Mayor, Southwest Grease and Oil Co., 
Wichita, Kans., Member 

Mr. H. P. Hobart, Gulf Oil Corporation, Pittsburgh, 
Pa., Member 

Mr. B. G. Symon, Shell Oil Company, Inc., New York, 
N. Y¥., Member 


FINANCE COMMITTEE 
Mr. E. V. Moncrietf, Swan-Finch Oil Company, New 
York, N. Y., Chairman 
Mr. William Saunders, Jr., International. Lubricants 
Corp., New Orleans, La., Member 
Mr. W. G. Clark, The Pure Oil Company, Chicago, 
Illinois, Member 
F. C. Kerns, The Texas Company, New York, 
N. Y., Member 


MEMBERSHIP COMMITTEE 

Mr. Howard Cooper, Sinclair Refining Company, New 
York, N. Y., Chairman 

Mr. A. J. Daniel, Battenfeld Grease and Oil Co., Kan- 

sas City, Mo., Member 

Mr. G. L. Neely, Standard Oil Company (California), 
San Francisco, Calif., Member 

Mr. G. E. Merkle, Fiske Brothers Refining Company, 
Newark, N. J., Member 

Mr. Dwight F. Benton, Standard Oil Company (In- 
diana), Chicago, Member 


PROGRAM COMMITTEE 
Mr. B. G. Symon, Shell Oil Company, Inc., New York, 
N. Y., Chairman 
Mr. Carl W. Georgi, Enterprise Oil Company, Buffalo, 
N. Y., Member 
Mr. C. B. Karns, Standard Oil Company (Pennsyl- 
vania), Pittsburgh, Pa., Member 


TECHNICAL COMMITTEE 
Mr. T. G. Roehner, Socony-Vacuum Oil Co., Inc., New 
York, N. Y¥., Chairman 
Mr. H. L. Moir, The Pure Oil Company, Chicago, IIl., 
Vice Chairman 
Mr. W. H. Oldacre, D. A. Stuart Oil! Company, Chi- 


cago, Ill., Vice Chairman 
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METALLIC SOAP 


Continued from Page 4 
factor in determining the gelation charac- 
teristics of the soap, vary from approxi- 
mately fourteen carbon atoms to as high 
as twenty-two. The latter is rather high 
and such acids are usually not found in 
high concentrations, 

The melting point of the saturated 
acids increase from 54°C. for myristic 
(C,,) to 82°C. for behenic (C,.). More 
important, however, is the increase in 
hydrocarbon solubility of the metallic 
soaps as the chain length increases. 


The unsaturated acids, belonging to 


U-S-S Steel Drums 


Painted - Galvanized - Tinned 
Decorated - Stainless 


Steel Pails 


2) to 64-gallon 
copocities. Baked 
enamel finishes, in any 
color combination, or 
with lithographed 
heods or shells. 


UNITED STATES STEEL PRODUCTS COMPANY 
30 Rockefeller Plaza, New York 20, N.Y. 
Los Angeles and Alameda, (al. - Beaumont and Port Arthur, Texas 

Chicago, Ill. New Orleans, La. - Sharon, Po. 


series of varying degrees of unsaturation 
are more complicated since here too the 
chain length varies, though not usually 
The melting 
points of the unsaturated acids are gen- 
erally lower and the solubility of their 


over as broad a range. 


metallic soaps greater than those derived 
from saturated acids of comparable chain 
length. 

The soaps of some unsaturated acids 
are generally required in a grease in order 
to secure adequate hydrocarbon solubility. 
However, because unsaturation is always 
accompanied by instability toward oxida- 
tion, it is desirable that the number of 
double bonds per molecule be kept to a 
minimum and conjugated double bonds, 
especially sensitive to extensive oxidation, 
be kept to a minimum. Thus, such an 
acid as oleic is most suitable from the 
standpoint of soap solubility as well as 
stability. 

The induction period of an unsaturated 
acid, of course, is not a function of the 
degree of unsaturation, but rather of the 
concentration of natural inhibitors pres- 
ent, but once the induction period has 


been exceeded the amount of deterioration 


is much greater in the « 
unsaturated acids. 

In Sett greases the rosi: 
sociated terpene compound: 
to aerial oxidation so that 
are especially susceptible 
ming. 

Metal Com pounds Used }. 
facture. Though everyon 
industry is familiar with 
compounds to be used for : 
ture of various metallic soa 
it is interesting to conside; 
which may lead unsati 
formance. Of the factors o; 
group may be said to be 
nature of the metal whic! 
soap and the other concern 
ent as impurities. 


Of the soaps of calcium, 


um, aluminum, lithium = and 


lead can be said to be a 

because of its catalytic act 
special problems in lubricant 
ing. Though the other met 


reported at various times 


tion or polymerization catalysts 


tivity is low. 


l ead, how ever, Is 


Npour 
POur 


BOUND VOLUMES OF THE 
INSTITUTE SPOKESMAN 
AVAILABLE 


All 12 issues of Volume XI have been attractively bound in heavy paper 
board covers. Keep these copies of the Institute Spokesman for a permanent 
record and frequent reference. It is a valuable addition to your technical 
library. Lettered in gold on a green background, on the front cover and 


binding. 


$4.00 per copy 


Sign and mail the attached order card—delivery will be made in March or 
April. (A few bound copies of Vol. X are still available, same price.) 


NATIONAL LUBRICATING GREASE INSTITUT: 
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ymerization catalyst, so that 
ong possibility that the un- 
ds may be rapidly degraded. 


ition and oxidation of the 

anion of metallic soaps al- 

bly leads to a modification 

al properties of the soap, of 

carbon solubility 1s one of 

portant, so that a substantial 

properties of the lubricant, 

soap is a COMponent, occurs. 

che undesirable nature of this 

menon, there has been a pronounced 

acy to eliminate unsaturated acids 
compositions involving lead. 


ry effect of metallic impurities was 
joned above as having an important 
on the performance of many 
This situation obtains because 
greases Operate at elevated tempera- 
on the presence of dissolved oxygen, 
¢ any metals which may function 
yomote oxidation may lead to ac- 
ted deterioration. Once again this 


ation is, in large measure, a matter 


e breakdown of the desired grease 
sure because of the change in physi- 
operties of the metallic soap’s physi- 
roperties. 
The unsaturated acids, comprising the 
,of a portion of the soaps present 
wpical grease, possess finite induc- 
seriods by virtue of the natural anti- 
ats present. The presence of small 
tities of catalysts, and iron soaps are 
active, can drastically shorten this 
after which there is a rapid rise 
: Peroxide Value of the unsaturated 
‘present and a drop in the Todine 
Subsequently, of course, the 
ide Value decreases because of per- 
the physical 
mperties of the soap have by then 


decomposition but 


aged markedly and usually so has its 
chening power, both because of mole- 
sar change and the development of pep- 
ng agents incidental to long chain 
voMmposition. 


nus, the presence of metallic soaps of 
us having high catalytic activity 
t be restricted closely, for even anti- 
ints operate under difficult circum- 
nes in the presence of an active posi- 
‘catalyst such as an iron soap. 
ibricat'ng Oil for Greases. Since a 
eis used primarily for the lubricat- 
Mol which it contains, it is obvious 


index, viscosity, volatility, ete. are con- 
cerned. However, from the viewpoint 
of a grease as a hydrocarbon-metallic soap 
system its solvency characteristics are of 
extreme importance. 

Aliphatic hydrocarbons have been 
shown to be the poorest solvents, naph- 
thenic hydrocarbons possessing substan- 
tially higher solvency. Thus, since we 
are primarily interested in the metallic 
soaps used in the system, it can be said 
that the anion of the soaps used to 
thicken paraffinic hydrocarbons must 
possess a structure conducive to higher 
solubility than those which are tolerable 
in a napthenic hydrocarbon system. 

Since the hydrocarbon appears to in- 
teract with the soaps in some instances 
possibly partially dissolving the non-polar 
portion of the soaps, higher solvency oils 
in many instances are useful when the 
soaps possess limited solubility. 

Under many operating conditions, the 
viscosity of the base oil appears to be an 
important factor since the high shear 
rates ordinarily encountered break many 
of the bonds between soap aggregates, the 
viscosity of the mass approaching that of 
the base oil.’ 


low shear or static conditions, the soap 


However, on reversion to 


oote 


MINERAL COMPANY 


Sige Ahead 
Ores 
ond Chemiws 


PHILADELPHIA ASBESTOS * EXTON * PENNSYLVANIA 
HOME OFFICE: 1609 SUMMER STREET, PHILADELPHIA. Pa 


content appears to control the magni- 
tude of the yield value. At intermediate 
points between very high shear rates 
where the soap particle linkages are few 
in number and low rates of shear, there 
exists an interesting field of investiga- 
tion to determine the effect of non-pep- 
tizing solvents other than the usual oils 
used, for some materials are known which 
change quite markedly the slope of the 
“viscosity-rate of shear” curves for soap- 
hydrocarbon systems. 


No doubt 


everyone in the grease industry is familiar 


Manufacturing Methods. 


with both fusion and precipitation pro- 
cesses for preparing metallic soap. The 
fusion process involves reacting a metal 
oxide, hydroxide, carbonate, or similar 
compound with either an acid or the 
ester of an acid in an essentially non- 
aqueous medium so as to form the soap 


and water, glycerol, or similar material. 


The precipitation process consists of 
first preparing a water soluble salt of the 
desired acid and then precipitating the 
water insoluble metal soap by adding the 
proper water soluble metal salt. The 
metallic soap is then washed and dried. 


(Continued on Page 15) 


VULCAN STAMPING & 
MANUFACTURING CO. 


Steel Shipping Containers 


BELLWOOD, ILLINOIS 


Manufacturers of 


QUALITY GREASES 


Made to Your 
Specifications 
Under Strictest 
Laboratory Control 


AMERICAN LUBRICANTS, Inc. 


1575 Clinton St. 


BUFFALO 6, N. Y. 


Pat theo}, must be of satisfactory char- 
“ristics far as oiliness, viscosity 
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President's Column... 


I wonder how 
many of us ever 
realize 
just what it 
means to take the 
job of being a 
committeeman 
Com- 


stop to 


seriously. 
mittee is a word 
that is bandied 
around very light- 
lv these day Ss. 
There are so many 


J. R. Corbett 
President N.L.G.1. 


committees and 
committee members. 


Many of them are honorary and in- 
volve little or no effort on the part of 
their members. But others involve a 
great deal. The men who belong to them 
must give generously of their time and 
labor. They make sacrifices and do back- 
breaking work. And often the non-com- 
mittee member — the man who “just 
hasn't time to join any committee” — 
fails to distinguish between the two types 
of committee members. He looks upon all 
committees as outlets for what he be- 
lieves to be the gregarious natures of 


their members. In other words, he regards 
their function primarily as a social one. 
And it is often difficult to convince 
him of his misconception. 


When we of the N.L.G.I. think of 
committees we naturally think of our 
own groups—the membership and_ tech- 
nical committees. But let me make this 
clear right now. I would not want any 
of our members to read any personal ac- 
cusation in the above paragraph. Because 
I know that all of you are well aware 
that membership in our groups is far 
more than honorary. You know as well 
as | that our committeemen work long 
and hard to further the cause of the In- 
stitute. And I am sure that each of you 
appreciates the many hours of sacrifice 
and labor that our committeemen have 
devoted to the N.L.G.1. 


Let’s consider the membership com- 
mittee. Not only of our organization— 
but of any group that is trying to en- 
large itself in any particular sphere of 
influence. You might say the lifeblood 
of any organization depends on its mem- 
bership committee. If the organization 
is to grow and prosper, it will do so 
influential 


through enlarged and 


America’s Finest Greases 
are processed by 
this machine 


The nation’s leading grease manufacturers 
are processing with the Cornell Machine be- 
cause of its exclusive micro-film 
which reduces even the heaviest greases to 
an extremely thin film moving over a rotat- 
ing dise with great velocity and tremendous 
turbulence. The result is a supremely smooth, 
thoroughly worked product which is com- 
pletely de-aerated. The processing is done at 
a rate up to 210 pounds per minute. 


Write for details of installation 


THE CORNELL MACHINE COMPANY 
101 PARK AVENUE, NEW YORK 17, N.Y. 


method. 


membership. And the nx 


mittee is the group. that 
responsibility of bring: 
talented participants into a 


tion. Without these new 


organization, no matter | 

is bound to lose ground. oe 
thing as remaining static. oreandl = 
tion either gains influencc ned 
allie 

Now to be specific: | fine will dise 
of our own membership 
helped our technical comm Throdlmmch meta 
the membership nen 1S 
talent were brought into ire st 
tion who were capable of filling r vailal 
high requirements of our technical cggggpetul 

mittee. Thus, high commendation \ 

the membership committee for the yg_imdroca 
part it has played in fu 1g $0 
progress and the influence ot org v ha 
ization. co 
To all the ot ficers, tl comn di See 
members, and the associate members is 
the N.L.G.1L, I want to extend my i the 
wishes for a happy and a prosperous Ni es 
Year. If we all work hard toward the 


complishing our objectives am 
it will be just that. 


Grease Homogenizer, showing feed pumps, 
strainers and vacuum pump. 


THE CORNELL MACHINE 


For Processing 
Lubricating Oils and Greases 
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tinued from Page 13 


usion and precipitation pro- 


- products they produce can 
w dely by modification of time, 
ature. type of reactants, reactant 
ete. and it is in these things we 
terest 


soap-Hydrocarbon Systems. 


allic 
discussing any particular metallic 
, general review of the ways by 
metallic soaps may thicken hydro- 
» is considered useful. Though 
we sull great gaps in the informa- 
yailable, there is enough known to 
ful in our consideration of specific 


drocarbons may be thickened by 
ic soaps in different ways. First, 
ny have gels, which are semi-opaque 
ys containing non-coherent lumps. 

concentration of soap is high 

the soap crystals will entirely 
the system. The degree of erys- 
ty, of course, Varies greatly depend- 
the soap, aluminum soaps repre- 


extremely fine crystals while 


Your EXTRA Profits 
ore in Lubrication— 


Make them EXTRA good 


FINING CORP. 


CITY, PENNA. 


sodium soaps may form very large erys- 
tals. Furthermore, whereas some greases 
will consist of gels of crystalline particles 
in oil under most conditions, others will 
be true jellies. Jellies are rigid and elastic 
systems which are optically clear in’ the 
absence of impurities and finally sols are 
the free flowing liquid form and they 
also are clear. 

There is no sharp differentiation be- 
tween jellies and sols, for the former ap- 
pears to consist of a continuous medium 
in which colloidal particles are suspended 
and loosely bonded so as to develop a 
brush heap structure and the latter is 
much the same except that there are 
fewer bonds and so the resistance is much 


less. 


These transitions may be seen when a 
suitable metallic soap is placed in an 
acceptable hydrocarbon. When placed in 
the liquid, the soap continues to swell 
until the particles reach a maximum size, 
the particles remaining discrete unless 
compression or long contact causes 
coalescence. If the material is suffi- 


ciently amorphous, or if the temperature 


is raised, then additional swelling occurs 
and the mass passes through the jelly to 
the sol Stage, 

Once the symetrical molecular ar- 
rangement of a crystalline soap has been 
disturbed by heating, for example, so that 
the system has passed from a gel into 
a jelly or sol there will be a more or less 
slow reversion to the original gel struc- 
ture, but this wall surely occur if the gel 
phase is the stable phase at) ambient 
temperatures. This, of course, requires 
of the grease manufacturer that he adjust 
the concentration of soap or the type of 
soaps used so that a spontaneous phase 
change does not occur on storage. 

As noted, the reversion is sometimes a 
slow process, because of the random dis- 
tribution of molecules, but it may occur 
much more rapidly if the system was not 
heated far above the formation tempera- 
ture of the jelly. Thus, apparently in- 
visible residual gel particles can act as 
foci for rapid reversion to the gel state. 

The phase diagrams for various metallic 
soaps in the same solvent vary widely as 
would be expected, and different types 


of solvents sometimes affeet the diagram 
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markedly. Further, though some soaps 


are ordinarily used in the anhydrous 
state, others such as calcium soaps are 
known to form hydrates and it is some- 
times the hydrated form which forms 
systems of acceptable physical qualifica- 
tions. Thus, the development of accept- 
ible lubricating oil-soap systems is very 
much an empirical matter. 

Peptizers. The term peptizers, as com- 
monly used in the industry, I believe, can 
he said to refer to any compounds which 


will cause the reversal of thickening or 


Ship Safely in 
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Phone 
2867 


Prospect 


gelatinization or coagulation of grease 
systems. 

A great amount of work has been car- 
ried out on metallic soaps by various 
companies, with the object of establish- 
ing some basis for activity so that these 
association colloids could be modified as 
to the degree of association. Some have 
been interested in higher viscosities, some 
in lower, but control was desired in 
every Case. 

The research activities of our own staff 
was early directed toward the possibility 
of predicting activity from dipole mo- 
ment measurements since the correlation 
of high dipole moments with high peptiz- 
ing activity is very good. And here, of 
course, the dipole moment referred to is 
the number indicating the magnitude of 
assymetry of the molecule. However, 
examination of a large number of com- 
pounds has indicated the correlation is ac- 
cidental, the most conclusive evidence re- 
sulting from evaluation of the activity of 
compounds of the same chemical struc- 
ture but having different dipole move- 
ments. 

Apparently peptization consists of the 
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loosening of the bonds | 
particles, the severed lin| 
satisfied by solvent or th 
the chemical functions 
temperature does, a trans 
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phase, the presence of a 
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compounder. Since, how 
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by a marked viscosity 


important that the peptizer « 


be controlled closely. 


There appears to be 


peptizer between the soa 


carbon so it is usually desi: 


peptizer be somewhat so! 


the same time, it must hay 


for the material to be p 
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MOONEY 


INDUSTRIAL CHEMICAL 


CLEVELA 


some att 
eptized 


some. ot 


Meentr 


wereed 


13, 08 


then 
cr, | 
i itr 
fron 
ECNCratiog 
SOAD ove 
in 
to th 
ver, the p 
accon 
eduction 
3 distributiog 
| 
te 
roducers o 
| 


17 


15 WEST 51st STREET 
NEW YORK 19, N. Y. 


interaction or sorption is, of course, fa- 
vored by a limited solubility. 

Syneresis. Syneresis, or the sweating 
and bleeding of oil from a grease is, of 
course, intimately associated with the 
metallic soaps used to thicken the sys- 
tem. Primarily, it reflects the slow ad- 
justment metastable —hydrocarbon- 
metallic soap system is making in order 
to establish stability. 
pected, low concentrations of soap, low 


As would be ex- 


oil viscosity, and high pressures applied 
in certain ways are factors which will 
cause oil to separate from the system. 


Though the 


greases is certainly more complex than 


physical chemistry of 
these brief comments on metallic soap- 
hydrocarbon systems would indicate, the 
most important phenomena have been 
mentioned as a foundation for our con- 
sideration of individual soaps, the first 
being those of aluminum. 

Aluminum Soaps. Though greases based 
on aluminum soaps are not nearly as im- 
portant volumewise as are those based on 
other metals, the complicated nature of 
their structure and the complexity of the 
thickening action make aluminum soaps 
ideal for our first consideration. The 
problems arising incidental to their util- 


ization are those encountered, in many 
cases, with other soaps, so analogies are 
useful. 

Dr. J. W. McBain and his co-workers 
at Stanford appear to have done some ot 
the best work in che field of aluminum 
soaps, having elucidated most of 
known basic concepts of their activity, 


structure, and formation. 


Most of the aluminum soans manu- 
factured are based on lauric, palmitic, 
stearic or oleic acid or mixtures thereof. 
Though there are a large number of 
various products supplied, and though 
they are even designated as the mono-, 
di-, or tri-soaps in many instances, they 
appear to be empirical mixtures of the 
mono- and di-soaps together with free 
acid and acid complexes in every instance. 
Thus, a review of the behavior otf these 
definite soaps will serve to explain the 
performance of the scores of mixtures 
which are regularly available. 

Composition. — By reacting sodium 
soaps containing varying amounts of ex- 
cess base with a solution of an aluminum 
salt, or by comparable methods, it should 
be possible to precipitate the tri-soap, 


Al FA,, the di-soap, Al FA.OH, and 
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the mono-soap Al FA(OH).. Actually, 
as already indicated, the tri-soap never 
forms but rather the di-soap precipitates, 
along with fatty acid. 

The fatty acid present, however, is not 
usually free but is sorbed or bound to the 
soap. Depending on whether the compo- 
sition of the precipitated soap is close 
to that of the mono-soap or tri-soap, 
the acid not combined with aluminum 
varies from very little to substantial 
quantities. 

Gel Structure. The fatty acids not 
combined directly with aluminum act, of 
course as peptizers. Thus, the total 
amount of such acid must be held to a 
reasonable level. At the same time, soaps 
too high in aluminum content cannot 
effectively be used for, though the un- 
combined acid is low, the content of 
mono-soap rises and the latter appears to 
be very ineffective as a hydrocarbon 
thickener. 

Evaluation of the pure mono- and di- 
soaps confirms that the di-soap offers the 
best possibility of functioning as a suc- 
cessful thickening agent. However, the 
history of the soap, as it modifies the 


crystallinity of the material, appears to 
exert a strong influence upon its be- 
havior as a thickening agent. 

As mentioned before, there is a transi- 
tion from gel to jelly to sol. Thus, for 
a given composition of soap the phase 
diagram will vary somewhat depending 
on the crystallinity. If the soap is highly 
crystalline, then gels, semi-opaque lumps, 
will form unless the temperature is taken 
adequately high. On the other hand, if 
the soap is amorphous, the dispersion 
temperature is substantially lower, a clear, 
rigid and elastic jelly readily forming. 

As the temperature rises, in either case, 
and thermal disruption of bonds occur, 
there is a transition to the clear, freely 
flowing sol. 

Investigation has indicated that alumi- 
num dilaurate is an association colloid in 
benzene? and other work has indicated 
that aluminum soaps in general associate 
in hydrocarbons. The association in- 
creases rapidly with concentration, the 
osmotic pressure divided by ‘the concen- 
tration decreasing rapidly with concentra- 
tion. The association particle weights 
range from about 300,000 to 2600. 


It appears that this Str 
is caused by loose linkag, 
tions of colloidal particles 
probably lead to a brus! 
ment which enmeshes 
substantial quantities of 
association particles, furt 
ably contain both solven { 
are not pure soap partick A | 
gree of working serves to break pay 
the linkages so that a dec: in vi 
occurs. Under ordinary cumsta 
however, the decrease is not too 
equilibrium establishing if 
new linkages being formed ind oly 
being broken: 

Since the solvent appears to inty 
with the soap molecules, the hydrocad 
part of the soap conceivably being 
in partial solution by the solvent, ; 
thenic solvents produce gicases of 
ferent penetration than parafti 
other factors being the same. The 
tration is also substantially affected 
the cooling rate since the sol-jel 
transition requires a finite time bec 
of initial random orientation of the hig 
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wine’) Soap Peptizers. Though all 
7" iC St appear to be sensitive to one 
“BBt or her of peptizer, aluminum 
pear tO be sensitive to peptization 
ver to an unusual degree. 
se ¢ aluninum soaps have their gene- 


iqueous systems, the water subse- 
Jy being removed. If the soaps are of 
Lotional purity, then we have only 
onsider the hygroscopic nature of 
aps themselves. In actual practice, 
‘cient inorganic salts are often left 
¢ soaps to markedly accelerate sorp- 
water at relatively high humidi- 
Further, the soap itself can rapidly 
mall amounts of water where it 
rears to be held by surface forces. It 
foreresting to note that aluminum 
appear to form no hydrates, a 
§ th sorption isotherm being obtained. 
cher, not much more than 34, water 
is to be taken up, even at very high 
midities. 
Baides the sorbed water, there may 
be water formed by reaction of fatty 
and hydroxyl groups, but this re- 
| does not appear to occur to any 
tantial degree except at elevated 
eratures, 


Beides water, aluminum soaps are pep- 
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MATERIALS FOR BASIC INDUSTRIES 


tized by a number of other materials, 
among them amines, phenols, and a num- 
ber of polyhydroxy straight chain com- 
pounds. As far as is known, these ma- 
terials function much the way described 
previously. 
Lead Soaps. 


in substantial amounts for various appli- 


Lead soaps ave still used 
cations where mild E.P. conditions are 
encountered. Though lead soaps in such 
circumstances are not functioning as 
thickeners but rather as a source of lead, 
they comprise an interesting class. 
Though the lead salts of saturated and 
unsaturated aliphatic acids have been 
used, they have presented serious problems 
because of poor initial solubility or be- 
cause of poor solubility after oxidation 
had occurred. As mentioned above, the 
lead salts of naphthenic acids, the car- 
boxylic derivatives of cycloparaffin hy- 
drocarbons, have become widely used 
a result. The acids are saturated and 
stable to aerial oxidation and their lead 


salts, because of the high solubility of the 


MANUFACTURERS OF 
PETROLEUM LUBRICATION GREASE 


Write for illustrated booklet telling 
Southwest's story of precision manufacture. 


na SOUTHWEST GREASE & OIL CO. 


220-230 W. WATERMAN, WICHITA 2, KANSAS 


evyelic structure, are soluble in a broad 
range of hydrocarbons. 

Since the salts are primarily interesting 
because of the lead they contain, a mix 
lead di-naphthenate and lead 
mono-naphthenate is usually 
tured. The viscosity of such a concentrate 
having a given lead content is much 
lower and thus more easily handled where 
as the solubility in hydrocarbons is quite 
adequate if the lead mono-naphthenate 
concentration is not too high. 


ture of 
manutac- 


As would be expected, the molar con- 
centration of the mono-naphthenate can 
be higher when high molecular weight 
rather than low molecular weight naph 
thenic acids are used because of the large 
amount of non-polar residue. If it rises 
too high, however, both the dispersion 
time and the permanent solubility in oil 
is affected. 

Barium Soaps. It is not too long since 
barium soaps had little or no place as 
thickeners of hydrocarbons because bari 
um compounds were higher in cost than 
those of calcium and offered little or no 
advantages. Thus, as much water was 
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required for stabilization so that high 
temperature operation was possible with 
neither barium nor calcium soap greases. 

However, additional research! demon- 
strated that mixtures of di-acid and 
mono-acid soaps are unique in that sub- 
stantial quantities of water are not neces- 
sary for their stabilization. These soaps 
contained 40-60°, more barium than is 
required to form the normal, di-acid soap 
and as little as 0.1‘; water is satisfactory 
though it may rise as high as 0.3-0.4%. 
However, the presence of some glycerine 
as a peptizing agent is desirable so some 
glycerides should be used. 

The greases prepared using these ma- 
terials are unctuous, non-fibrous ma- 
terials having relatively high soap con- 
tents which have given excellent per- 
formance under severe conditions, so that 
it appears definite that high soap con- 
centrations can be satisfactory. Further, 
because of the small amount of water 
present, there is little change in structure 
on heating to 225 F. or higher and then 
cooling. 

Through the use of the hydroxy soaps, 
it is possible to use a wide range of soap 
stocks and to use oils of varying types 
and viscosities without too much trouble. 

Calcium Soaps. Calcium soaps are of 
great interest because of the tremendous 


volume used in the thickening of oils. 
They are simple to prepare using any of 
the usual methods of reaction, hydrated 
lime being alkaline enough to insure an 
almost complete reaction at high tempera- 
tures even when the soap is substantially 
diluted with oil. However, the tempera- 
ture must be high enough to secure ade- 
quate reaction, since too much free fatty 
acid or free hydrated lime will lead to in- 
stability. 

Since calcium stearate is less soluble in 
hydrocarbons than calcium oleate, the 
oleate concentration may be raised so as 
to minimize bleeding of oil, an Iodine 
Value of 40 to 60 for the soap stock 
generally representing a high enough con- 
centration. Calcium Naphthenate, 
cause of the cyclic nature of the naph- 
thenic acids, is still more soluble in hy- 
drocarbons than the oleate so that it is 
not much used as a thickening agent. 

By very careful choice of the fatty 
acids used to prepare the calcium soaps, 
it is possible that as little as 1.0°7 water 
is necessary to stabilize the system. How- 
ever, water or other polar compounds, 
are always necessary, for non-peptized 
soaps such as calcium stearate or oleate 
exhibit insolubility. 

As much as 5.0‘, water is sometimes 
used to stabilize the soap-hydrocarbon 


system but it appears lik 
stantial portion of this 
crete droplets through 
2.0 to 3.0% actually di 
well known, however, thi 
active when a controlled 
cess fatty acid is present 
If too much 
sistency of the grease is p 
whereas too little leads to | 
dispersability. 


acid is pr 


It is interesting to note 
theorized” that fibrillar cr, 
drated calcium oleate com; 
ening agent in such greas 
interaction of soap and hy 
curring, this theory being 
observation that the 
greases decrease very rapid! 
ing point of the soap. Th 
nated as water of hydratio 


mode of bonding is uncertain 
to function as a bridging a 


crystals, assisting in the dev: 
definite yield value. 


With the development ot 


pokes 


ent 


lopment 


i conti 


process for the manufacture of caik 


greases‘, the importance of 


the in 


of water present and dissolved has 


clearly shown. 


In the continuous 


y 


cess, by closely controlling the water 


about 12%, based on the weight of s 
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entage of soap was required 
given penetration. Further, 
ine dispersion of the water, 
was aot required over that needed 
- peptiZ on so that a clearer product 
ted. would be expected, the 
sneratu:. at which the hydrated cal- 
. wap concentrate was blended with 
jin or mass had to be carefully con- 
odin order to secure optimum thick- 


ecure 


cause © 


is total of partial replacement of the 
er, as to secure stability at high 
nperatures, polar compounds such as 
chain alcohols have had some suc- 
On the other hard, stability to- 
1d working involves not only chemical 
siderations but physical as well. 

wett greases are interesting examples of 
shl\ peptized soaps in hydrocarbon sys- 
», Rosin, being relatively high in 
talline acids and low in high solvency 
derivatives is unsatisfactory for 
» preparation of calcium soaps having 
thickening powers. During the 
oration of rosin oil, however, it ap- 
« that cracking of the rosin acids 
ecules occurs, accompanied by the 
mation of rather active terpene deriva- 
epeptizers. Peptization thus substan- 
\ increases the solubility of the rosin 
jsoaps and makes possible the develop- 
eat of thickened systems. 

\s still another type of peptization is 
interaction of various soaps with one 
ther so as to substantially change the 
chening power of the mixture as com- 
nd with either of the soaps. Thus, 
jum soaps peptize aluminum soaps, 
ium soaps appear to peptize lead soaps, 
k. It is not definite how the soaps 
wract but some observations indicate 
‘bonding may occur with the forma- 
1 of the equivalent of double salts. 
ceffect of this interaction is to neces- 
ate close observation of the purity of 
Various soaps, but properly applied 
ame effect can be used to modify 
hydrocarbon-soap structure in desir- 
¢ WaVS, 

Lithium Soaps. Lithium soaps are un- 
ual because of their marked divergence 
properties from those usually expected 
the alkali metal soaps. Probably this 
erence in behavior occurs because of 
mall size of the lithium atom as 
mpared to the other alkali metals. Thus, 
Perly formulated lithium soap greases 
utisfactory for use between +400 °F. 
a range which is unequalled 
ther materials. As is well known, 
‘Water resistance equals that of the 
“ss Irom soaps of polyvalent metals 
‘use of the water insolubility of lith- 
‘soaps. Their high melting point re- 
the high melting point of the 


lithium salts as compared to the relatively 


low melting points of the soaps of poly- 
valent metals. 

Usually high grade double or triple 
pressed stearic acid is used, though this 
almost always contains quantities of 
palmitic acid. However, reasonable 
amounts may be acceptable since ex- 
tremely poor gelation does not begin to 
appear at that chain length. However, 
oxidation products, unsaturated acids, 
glvcerides and acids of substantially dit- 
ferent chain length than stearic or 
palmitic may modify the penetration of 
the finished grease to an undesirable de- 
Thus, the soaps of an homologous 
series of saturated aliphatic acids showed 
that the stearate produced greases ex- 
hibiting the least bleeding, the most con- 
sistency stability, and the best consis- 
tency-soap concentration relationship 
when naphthenic stock was used.“ How- 
ever, when a paraffinic stock was used, 
the palmitate performed best. 

The acids react readily with lithium 
hydroxide but it is still important that 
the reaction be taken virtually to com- 
pletion. Because of the high melting 
point of lithium stearate of approximately 
216°C., it is rather important that the 
crystallinity of the product be kept at a 
minimum so that oil dispersability be 
high. This degree of crystallinity is, of 
course, indicated to some degree by the 
bulking value. 

So as to obtain reproducible thicken- 
ing, it is essential to keep the water con- 
centration in the soap below 1.0% and 
metals which function as oxidation cata- 
lvysts must be kept at trace concentra- 
tions in order to secure good oxidation 
stability. Further, cations and anions 
which are not deleterious because of pro- 
oxidant catalytic activity can contribute 
undesirable instability to lithium soap 
greases so far as consistency and bleeding 
is concerned. 

So as to avoid an uncontrolled amount 
of gelation, a limited quantity of free 
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fatty acid is required, usually 0.1°, mini 
mum and 0.25, maximum (as oleic) 
proving satisfactory. A temperature of 
approximately 390° BF. is usually adequate 
to disperse the soap in the oil, rapid 
cooling of the mixture producing an 
acceptable product. 

Sodium Soaps. Sodium soaps, because 
sodium ts a monovalent metal, are much 
simpler to prepare than those of poly 
valent metals but the physical chemistry 
of their hydrocarbon solutions is quite as 
complicated. Simple neutralization of the 
usual monobasic acids produces either the 
normal salt or acid salt depending on the 
amount of sodium hydroxide used. 

Dehydration to the anhydrous soap 
then produces a base material for thick 
ening hydrocarbons. 

Heating the anhydrous sodium soap to 
a high temperature with the oil, how 
ever, does not produce a desirable grease 
structure in the absence of glycerol. 
However, when a small percentage of 
water is present in the same mass, solu 
tion of the soap at high temperature ty 
noted with the formation of an acceptable 
gel on cooling. 

It would appear the peptization is the 
most important factor in this activity 
but the formation of hydrates causing a 
substantial change in the phase diagram 
also probably occurs. Work with sodium 
oleate” has demonstrated that peptization 
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The Institu: 


alone was adequate to cause development 
of an acceptable structure with the soap 
of such an unsaturated acid. Thus, in 
the absence of glycerol or water, sodium 
oleate, on cooling, merely separated from 


the oil. However, cooling in the presence 


of glycerol or water, produced a typical 
vrease structure. This, as mentioned 
earlier, could be explained by the peptiza- 
tion making possible the formation of a 
jelly of high viscosity rather than small, 
discrete particles of gel. 

The tendency of sodium soaps to asso- 


ciate in oils to form oriented chains of 
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Every product that is manufactured by the 
Cato Oil & Grease Company is the final result 
of exhoustive laboratory tests. Actual manu- 
facturing of all Cato lubricants is scientifically \\\ 
controlled. For that reason, many desirable 
“extras’’ are added to even the most highly 
refined lubricants. Look to Cato for quality 
lubricants thot can be counted on for above- 


the-average performance. 


C AT oO OIL AND GREASE CO., OKLAHOMA CITY, OKLA., U.S.A. MANUFACTURERS DISTRIBUTORS & EXPORTERS OF LUB® CANTS 


molecules is well known. This streptoco- 
ceal crystal structure results in the forma- 
tion of fibrous greases, the type of fiber 
depending on the acids used. Thus, un- 
saturated acids of low titre produce long 
fibred greases whereas saturated, high 
titre acids tend to produce short fibred 
products. Thus, by suitable choice of 
raw materials for the soap, fiber length 
can be substantially modified. Further, by 
decreasing the oil viscosity or the parat- 
finic content of the oil stock the soap 
fiber length can be increased. 

Fiber length can also be controlled by 
varying the physical treatment of the 
soap. For example, if the soap-oil sys- 
tem is placed under shear at a tempera- 
ture above that at which the soap becomes 
plastic, then an apparent increase in fiber 
length occurs, due apparently to orienta- 
tion effects. 


Though the soaps of other metals have 


been used for thickening oil, they have 
been used to a more limited degree than 
those discussed. However, it is quite 
possible that other metals shall become 
of major importance as acids are pro- 
duced of different structure than those 
available at present. 

Thus, it can be said in conclusion, that 
substantial changes and definite improve- 
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The Stratco Alkylation Contactor, standard 
vil refinery equipment for many years, now 
has been adapted to grease manufacture — 
to provide extremely short manufacturing 
time cycles, reduced fat consumption, a 
more uniform product. 
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